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(54) ELECTRODE FOR FUEL CELL AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve performance of a cell while preventing drying of a 
film in the neibourhood of an electrolyte film and condensation of water produced in an area 
apart from the film, by making mufti-layers of catalyzer particles using carrier particles 
which are weaker in water repellency as they are closer to the electrolyte film while using 
plural carrier particles with different water repellency. 

SOLUTION: An electrode contains catalyzer particles, electrolyte and water repellent agent. 
The catalyzer particles are composed of carrier particles with an active metal, preferably 
platinum, carried on them. Carbon particles are used for the carrier particles, however their 
water repellency is not uniform. The catalyzer particles are composed by using particles 
with different water repellency and making each particle to carry an active metal. The each 
catalyzer particle is then laid on a porous base material one by one. The porous base 
material is to become a difusing layer in the electrode, and it is effective to use water 
repellent carbon paper. The catalyzer particles are laid on the base material by successive 
pressure filtration of suspension containing each of the catalyzer particles in order. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other 
than the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner s 
decision of rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1 998,2000 Japan Patent Office 



(19)H2fcH#ff/r (J P) 



< 12 > & BftW^*(A) 



#Hli¥10- 189004 

(43)^M S ^10^(1998) 7 £21 B 



(51)lntCl. 6 ffcgiJiB^ FI 

H0 1M 4/88 H0 1M 4/88 H 

4/86 4/86 B 

4/92 4/92 

8/10 8/10 



#ac»* rnxmomz fd 8 h) 



<21)ffl|B»^ 


$H£¥8-358186 


(71)ffl|gA 


000220262 










(22)fflISH 


¥j£ 8 <p (1996) 12/127 B 




$ozmg&m& i ts 5 #2o# 






(72)«9!# 


IB «5 








#^;i|*«ISr^a^K^# 3-3 -3303 








—325 






(74)ftSA 


#«± inns #ss 



(54) \sm<r>&m immkmmmRzf^r<Dsm^m 



(57) 

^zm^tzmmtttt&mitLxts:* d t z^wit-t 




0.000 



O.OOO 0.200 0.400 O.6O0 0.800 
*««8P <A/cm») 



1.000 



(2) 

1 

feitzWMw.m.mw.mi.~&^r, mmmt^t its* 
m^<7>^ *mmz=F £m^>tz mwM? zg-mitLx* 

f&Ltzm&m.m.mw.m-is^r. mm#-n?t lts* io 
m^<om >i§{«*^- zm^tz mmtj- £ u i 19 

mm t- x 0 §,m ft l t & & z t z nm. t -t % m^mkm 

[if 5 ] Sf *5 1 7^IS*« 3 <OM^/4^;iee<7)^ 

nm.mm mmzn^^x, ±mmmM^mmz^-iz a 

ft, a ft £ £-trftftX (4 ' < 7 v ? A 7& f M^ $ titzmm. 
[W*^ 6 ] 1 75MDf 3 OMftj^lcffit&coB 

ft, Sft?r^-tfftft5.J>VN--7 v*f ^^^SlfnfwSiSft JO 

So 

7 ] Bf#« 1 7SM»3jajl 3 OMft^KfEttOB 

me t z & v » r , ±ie tmm & * - # > * - 

Ho 

[**JR 9 ] St 1 7!;^»*^ 3 OfiTftjM-EitO** 40 
[lt*Jll 1] W*ai7!;Mfflf**3<OWft^«;fe«<7) 



#S¥ 10-189004 

2 

fi# I i <0 53 t * ffl flali^ S- ffl ^ ««E*£^- S: ^ ^ 

ttui I) Hftti : t (ffii tiifttllfltto 
fife L X:BftVftffl WoSSft t- is ^ T , igiS^^F- 1 

[!S*«1 5] lf*ai 2 7iMR*Jll 4 0fBrft^(ZfS 

1 6 ] Pr*^ 1 2 7iMS*^ 1 4 OfBfft^UfB 
A f JIf$*5:?-(caft, aiS:5:#tfftftX<i^°7 v 7 
[IS*ai 7] IS*ai 2 7!;SS*«1 4 OMft^lcge 

m<vmnmtiimmm<7>miki5mzi3^x, ±tmmm^- 
t>mmz^-iz aft, a ft s-t- tr ftfts. o-v < 9 v a & h 

m\Zi\izfc&&&<r>mmiPW&Zli.tzmk^Xlb& 
8] »**1 2 7iMS*ai 4WfBfft^trfe 

[SS*JI2 0] S!3j?m 2 7bMsg*«l 4<7>Mft^I-fE 

/ < - 7 ;u * n * - ^* > x ;u * > <r>mffix- *> z m$m 
[is*«2 1] n-mmi 2nmmxmi 4<omifrizfa 
* ? * 1 ; 7- h 7 7 ;u * n ji v y ih # 1 ; -? - x- *> z> mn^. 

[»*«2 2] ff$gl 2 75M»*«l 4<0fsrft^UIE 

Rn.u*mfcftft*mm&mfom<ow.mx-&zm ! ftw.m. 
mmM<r>m^m 0 



-2- 



(3) 



Ofrffl^l 0-189004 



[0 0 0 1 ] 

[0 0 0 2] io 

It 4 * >fi*#i-4*>*,«l!Hl35»Hfl:-Cjaos(i^f-e* 

it, .!<7>]lS5^f-*g|»B|fcflsA,-eft£ (T/-K) s^' 

f£*& L T fc*Rlo *ei§*6Ctt:J:»)tSl*ft 
[0 0 0 3] *»#S?fetCJ±^n^T-§*^<7><>0^* 20 

^rSiW-r-5.7t«J>^>ffit«&llT l *^6 HI lajSS^T-S 
2<±*V-Kmffi (iEft) , .3(±rv-nK« 
(AS) "C**K rt^mJSAill litttti-iwOlA 

V - KVfefHkttfc 5 It T J - K*S«**#:-e* 
[0 0 0 4] * V- KKS«*«#:4 0« i B2«(Hi» 

m^m** 5 ©is 3 in \zit^mm^m<om^tithfi so 
sms-e* 9 . s^of^fti * u c ti e> * m Lxmjjrfm * 

*v - K (AO : 1/2 Oz + 2 
7/-F (JEM) : H2 — 2H* 

£ 5 • it. : l / 2 02 + 

[0 0 0 8] H2J4. ±ffi,Rlc.?>o*>, it LtS 

(1) OSlc-35*ec*aJ***^:»U*L/iH-C*4o 40 

h i #&fr?-m.mKm 1 1 Lr*^-+>^»iitflav>fc 
^Ktt^ve^^H^^en (i) oiici^ws 

3?<iSH 2 *»« LTlfcfl^MfRBI 1 US i) , 

»ff 7 <b nr. * v - neffi* T±ia^ ( 2 ) 

WRJCueev^W LJt*3ff^*> (H*) fcJtfBsS 
(1) wSSJtiCtCiNc (H2O) 



##io, 1 1 1; t o asH-mmnm 1 * v - ks§ 

[0 0 0 5] Cil&±TMMtl 0, 1 1 BUJi, jfcfl- 
^StAIEI 1 ^ h ii v - KSg^te 8RIT7/- K3H=-« 

3&£^lcH5eL-Cv-;i<U #Jc*S^*«fRRl air 
IEAMSS-2, 3i:#Lt:!f^->-Ji'?fttv^o 
Hit. 1 3S^'l 4 (4ffrSJ*0«&ircA 9, Cite. II 

■eft-r;h.±s&##: 1 oa^Tsc^i 1 «ortS(csit<b 

& o 

[0 0 0 6] flLtti, 

^. : <r>m-kK it ~ oii±<7) u-fc^w- 
Sffll ay'iE«ffi«S2, 3 U*tLT 2fx->- ;u£ -t 
[0 0 0 7] C<oaw«ft*»U*tt*iElc-l±, 

ftfr^mmnm lttv- rms (ies) 2 

<OKT-(±TIB^: (1) iS5^mft?K^i:Ty- 
K*« (AS) 3<0WCJ±TiE^ (2) OKlSfcL, ^ 
frt LTfiTie^: ( 3 ) <7)SCl-^C 0 , * V- KT*tK 

[ft 1 J 

H* + 2e- - H2O ( 1 ) 
+ 2 e- (2) 
H2 — H2O (3) 
[0 0 0 9] tC5f, ±feoi 0 ^Hlfit LTIi, 

* ftlHttt^ u i o r *ik l fc * fli v » r t l 

*4«fjS-e*|lii:|ITLTLfv\ MSfttLt 
[0 0 10] *|&IJ3#H\ ±8B^.A«oaBUov»T&e> 



-3- 



(4) 

5 

#* rm<D$zmmzt) , fm*, insist, 

[0 0 1 1] 

[%iP!4 f JffftLJ: -5 t -r*»«l *£T, « 
[0012] 

[0 0 13] ifc. fflftte^UflHt^JKiffl 
J»S*^Ml«W? t*tr*M«W*3!rxtt|jyiJiU«ift L 
BWmrfeffl <0S§ iift tc is t» r, RiSflafr?- £ 

«-*-*<> 

[0 0 14] 

ass*.*., mnsT-. missive 

[0 0 15] 4fc, ffitt^JRitgif-tSffifrtt^t LT 40 
[0 0 16] *v»T, &fWJfcH^^?U4^***±tCflI 50 



1f^¥l 0- 1 8 9 0 0 4 

6 

xmm-t&o mmt2ma±. #i:3-5sgsfit> 
w#***ras: r->— hj tjiftLtv>4) . ^tn± 

[0 0 17] ±E«*ffc*— -Jf>^«-^-J±» ffifc<7>%. 
^''JT-Of^ 3 >£-a?££-ti:£:f&, 

> (PTFE) «Dti7K f h77)l/tnxf p>-A + 

[0 0 18] ±SE£J)*«te^<^?Lttoa&H\ 1"£fc>*> 
**^t£tS:B±^«0«^Oft^i: LT(±, ( 1 ) &ffl®gL 
¥**trWim*M$Mm-r*>* (2) ZteWMTZfo 
*tLTMSiU iDJftT. (3) SB* 

(5) &mmn*z-£trmftmx 

fll* f ttffl$ii*o (4) oje«auj:*»^-u 

[0019] ±ie (3) 0)Mm.i~&n&ttm%L : f- *#tr 

«f^-#J (it*fl:*Jt LTtSI iWJf 
h 7 7 A- * n jc^ w > >) -7- 4 ZM&fc 

$#m^b1XZ>o ^<0»^, CT£li*#^¥5-2 9 7 2 
8 O^iTi:, -eofiSjB«[S:#aEtt*»iKU&1ft$-fr' 

[0 0 2 0] 0 3 14, ±IB (4) OSR*0-9*,, fiDBEif 

- 1 4 8 1 5 4f).H3tlS Ji»f ^ttttflfC* 0 , 
J3l)£SCEfi$*l*#, LTIi 
^JKB^anoto^ftffl-eS*,, 1 6 (i_h 
«. 1 7I4TS. 18. 1 9 ltttl^tl±yj7jLirr^f<7) 
/•?y^>\ 2 0(2Mi»4tJfe«$il« v- h (ffXWKL 
W X'$>Z, 0 Cff)T*,^7 + >18SlKl9li, 



-4- 



[0 0 2 1 ] ±«1 6 14, i«j§-t-i.}§jR*#A-ri>« : 
2 1, «*iEE^«-ffi«SrJ5cm-r-S« 
2 2 tti. SSl*Jl*ffit±#?*i 3 > '/I' 7 
•9—2 4 frb<ni±mmmm^-f2> 1 g2 3*m&2iX 

z> 0 2 5(±t«i 7 <D^^r-mi hixtzmmmian, 

2 6(4T«1 7U— m-WfiWhiUzm&~<:$>2>o if 7, 

*£#M£2 Oil, +£R|IH*1 5 OTS&H 

> 1 9 <7?|ISj .I:lx£7-f fl- ? - t LTt<0± 

[0 0 2 2]TI17(i, ffH< liM* gteXTfft t 

-7 (in- h«i;fiSniti:J:f), 5^ 

10 0 2 3] JEH±0««4r»fti-4(zBILr 
(4, &3lfeltf£, ifSPmflsl 5IC«!«e^«:^-tr*iR 
2 1 r^LTMU n>7'W 
y*- 2 4U4 0E»£«**ALT<f£R«#:i 51*1 

(itSHOSM* ( + Stfiff* 
*tr«ffiOSE»tt (jftS, , *-x««2 0i 

itS73 s 3 0 cm, E5£ 5 c mSK^tf -&CI4 0 . 1kg 
/cm 2 G (r-E) ttTf+K-*5. 
[0 0 2 4] 4 fc, strfs (5) ^Dtae^-^^-trfiSaBiR 
X ttttttflS ?S 5: W-fcSriSX t4 en©J ?£ U J: <9 f -S 
^ » T(4 , (4 mm^r-ff.i&ir h %&. 

x h tiisft iz mfc (4 & w» a* , co gel «• t Tf e<o t 

i3»3 >l^l<b<7)T-t, (a) - (c) 14 -€-(7) 

(a) *-x*a&)f _hic (A) **E»*ftt«BJ!?R«:-a-tr 

stse, itzit (B) mwRsafs^ftsij* 

SfKmS*4 (#I¥7-3 5 3 4 5 3f) „ 

[0025] (b) ir*tmm±.\~ (a) Mie^sv 

^S?«££-tf«!«t«, i tzli (B) »«S«j:fc, «/S¥g&. 



(5) #B3¥ 1 0- 1 8 9 0 0 4 

-353454 o 

[ 0 0 2 6] ( c ) #xtt«M±U|MlttMP , # 'Jfh 
/0 m:ti:4l)iBlSt4 »«¥7-3 5 3 4 5 5 

*) o 

(d) #Xt£ifcS_tl- (A) tt«t^*Rt>'m»®?r-t-tr 

».«8, ifcji (B) m.mft*.. w.mn&vtmyMm-k 
timmEzm&z&xzzmft-s.m.m&mzwtxki-zi.z 

#^*EIJWUifc*i-* (fflf 7- 3 5 3 4 5 6-?-) o 
[0 0 2 7] 1214(4, ±E«*OSg«Oo^ (a) - 
20 (c) Offi«tS:*ifei-iJi#U<ifjaUfflv»f,ii4J|ll-c 
*-2>o @4+, 2 7(4Elsa-7-, 2 8(4Milf*- 
> ^a/icfb* - ^ > ^- / f> ^ hmk. 

m. 2 9liX7 , J-l7-f-y-t'*t), 3 0li7-f- 

y-29 zmfo-tzm?) m-fv- k> , 31 (in c < 

Str^J3 0^713 1 fctf«ffiioTX5 'J 
^g«0)?A.S-SIJ«Ii--5 o 04<O]^ai-C(4^r7J3 0 i:^ 
713 1 tC0 2fflr-fgfi£LTU^35s, cnf>$IJifllffl<07}(4 
X7'J -<7)iiitift14^tttt^O#i4$PfBr(z 4 «) 1 1@X(4 3 

30 mn±.x-m^i> z t &x* 32 nm.mkr-w^nsL-s- 

*>«!*^*«:^tf.X 7 ^^(4«^*SO ; «7tcft 

[0 0 2 8] >l<7)^g<7)j*f'p(;ow^T(4, 7 4-ir— 2 
9 (#: mT7J3 0SIM7J3 1) IC7K14X9'1-S?rtt 

3 1 OSSSSrPgiL&a^, HlEn-9-2 7^HI>t>^ 

en w [61 ( : ihi $ k $ * r * - ** > ^ - / n- - ^» m * f t * - 

2 8 4 (14* 

40 fcfrb&^vyjjfa) o Iifli:4ottti 2 8 Jit-Bf^ 
l¥<0ftl!^S3 2 *W?Z> 0 Z<DM. my] 3 O&VfkJ) 
3 1<7)^S?rP^L, ffl&m2 8±{Zi&hit&im%ti2> 

t^82 8?rS7EL, C:<7>@€i£tilS2 8CttLT7-f - 
/-2 9 (*:i»^3 0X0^373 1) 

[0 0 2 9] 

50 IftW-r***, *|£9!* t *|liftW(-R^$itft^Ctli^ 



-5- 



(6) 



!RMb!¥1 0- 1 8 9 0 0 4 



10 



iit, %.m.m.<?>jj-tf>yy ■? ?tm&L. ttiho 

WT (a) - (c) otiJijutr** 
fc£-}fl5eL7t 0 (a) *-t^y7-^^H)50gt 
&<> (b) tlxt^U-y h /^i:Aixt 1 0 0 0 k g 
f/cm 2 (OE^T-EJifiStff^-t^o (c) #t>*Lfc^W 

[0 0 3 0] «»^5 5. 3* , 7 1. 

6' RV'9 3. 7* «03lfO*-4f>7'7'^eK 

mv\ *ti^nizi&i£mt Lx&£*tBW$*tx*2> 
*t l r 5 o e & 4- a# l Ttttsti^ tmmfit 

LTNAF I ON (/N--7A-*n*-.-K>x;i-*>®» 
fli, Du Pontm iSp a p^) COT TV 3-^ 

[0 0 3 1 ] Z<r>^ ftW.2 gUitLTSffiW 1 . 5 
£tt«E2 gi:ttLr*-')7n>*t L 5 gi;45i v |; 

[0 0 3 2] H3U*i"««*fflv»-r#!gai«[4- 
1.5 cm, 8 c m<7)#"7^S<7>4>^R(gi^f*^fflv^ 
¥80%, f?0. 4 mm<0^fcft&3gL ^ 

($mm=i 75cm 2 ) t-r±iB.f : }S 
ffio *> sn^aMSE*^ mmn 93. 7 • 

CO 77 - : if > tfrf - ^ ffl V > £ *> <0 ) CO s ^fflJ**«Ee^F-*# 

[0 0 3 3] ±lSt|s|ttCLT. «fi4^7 1. 6* <Ot7 

~4-->u^m^tz& tefewrnvm.^Gim « * mm 

-?-co±U, SMC5 5. 3° <T> ii-tfs A3 
v » 3t fi &ffiif tttttt? ffi * Ji« S „ .1 co*§ 
Cft«903i-eStfi»li»^ft;t Lt 1 . Omg 
/cm 2 t44J:Ti:J6»5*fc 0 CiLTftfct*-/ 

[0 0 3 4] fltfu JtKWtLT, ±EtRCt*ft* 
- y *<- /<- {-*t L T. TtHfE 3 «<0 * - *- > r 7 v ? 
C0 9*>, +eco«fi4^7 1. 6* <T>ii-tf>-77 -v 

(£itt Lx<r>&&&wmiz-?\,*xi>mc) stv-F 



[0 0 3 5] *ifcj5iJ^&->- h 2tfcO«&>- h 

m^i±<o^^mmmmifHmi,zi.x . ^omzmw 

Htfff-WKWk (NAF I ON*) ^tt<A, jg.f£: 14 0 
"Cs S.t) lOOkgf/cra 2 coftnEET. 6 OtHVU 
X LT-flEffcLfc. Cit*«fi-«ifcffll*|*9Uai*ii*, 

W:L r Jtttffll*S -> - h co 2 tfc 4- ffl t'fcftKttflk £ ft 

70 [0 0 3 6] &±<OttS*)MtLt:&§URKniimi<^ 

-77, * v- Kffl(KiK?R4-f**&L7t:o ZOWfwm 
%£l±t)ltti>iz2 atmtU Tlc^ti 9 5t:r% 
ot^T(±5 CCTSDiSL, i/j«?fe<Oiag^8 0'CtCf* 

T jiij^ t tcmwgm t -t *1E t cor*3«Sr^i- t<Of* 

o 

[0037] H5cOti3t), ^itstflJcomrfeT-te, «ff J± 

20 0. 6 0 0V^t'IIfS0. 8 0 OA/ cm 2 , ^JE 
0.46V XW^M-^t 1 . 0 0 0 A/ c m 2 t co«^j3j { 
%hixh a -77, Jtttf?iJco^rt!iT*(±, mv;tS-Kl±^J± 
0. 9 VflSJVJiPMjO. 5 5 ViT-ti^^JlftT-r-St- 
jg^&v^ wCO^ffl-et^ESO'^^-Ki: ^ 
ifiCTcoit^-J: i) tffl*tfl<j{;TlHloTt>*o fit, mBE 
0. 5 5 V. mSESffKO. 8 0 OA/ cm 2 4:«|;M 

[0 0 3 8] 

^o [f&^co?*^] Jjl±otiJi), ^m^^mMRVt 

Sft?K8iujl5^fflltT-(i^co$z:^ s ^ < , ««KK^<b 
v >r (±^BE7Kco^d ? ig C -5 ^ t A f ^ ^ 
*«jJ«»e*t4o ZivizH-^x, mUftfeZZblzlkW 
L, C^4ffl^7*c^-/t!lco14t&4?<bU[p]±$-e^Ci:^ 
■Clio 

[H 1 3 «»*ifi<0-« t LTH#:3BS^S<S3H-m»0 

[a 2 j «w**«f Tr^iaEit.*^- zmmzm&m 
[h 3 j *%wxiimiztiimziizmuimmm<?>-m 

[»*ottWl 

50 1 3*j5^f-*»KR 



-6- 



11 

2 * V - KflElH CEg) 

3 r / - k«m (nm 
4, 5 

6 ^masm 
9 m^m. 

1 0, 1 1 (71/-A) 
12,21 

i3.i4 

1 5 

1 6 ±« 
1 7 T« 

18,19 a'7 + > 

20 mmmtffm-zix&i-- v (ffxtttkm 



[in 




(7) ftfflW- 1 0 - 1 8 9 0 0 4 

12 

2 3 i±m£%mxm 

2 4 3 >-fu -/if — 

2 5 vg^flbP 

2 6 W 
2 7 

2 8 tet5c« (*-*'>^-^'-^g^ft*-*'>^- 

/O 2 9 X7'J -ffl V -f - V- 

3 0 7^-/-29 ^«fiK-r^.m^ (Hit VI — K) 
31 7^-^-29t«nt7J (t/U-K) 
3 2 t£*[n EnS'JfitcffM^it^fit^ 

s i*iifMi^7';- 

[12] 

q i r (O* » 




H* 




-7- 



(8) «fR|¥ 1 0- 1 8 9 0 0 4 



IB 51 




O.OOO 0.200 0.400 O.6O0 C80O 1.000 



-8- 



IW17B) ftll^ (1 9 9 9) 7 J? 2 H 

l&ISJ*^-] ftfflW- 1 0—1 8 9 0 0 4 
[&BHHJ ftl 0^ (1 9 9 8) 7fl2 1 B 

[^a-^-m] ^nnfn^i o— 1 8 9 i 

taSSi#-^l #If 8-3 5 8 1 8 6 

iBMsifiMMMteK] 

H01M 4/88 
4/86 
4/92 
8/10 

IF I] 
H01M 4/88 H 
4/86 B 
4/92 
8/10 

i^mmiE i ] 
imjEtmrnsz] 112 

[EI 2] 



air < Ot J 




H* 



